The tongue is one of the primary sources of halitosis. The manual or mechanical removal of biofilm is known to decrease oral malodor. Objective:
Introduction
The term "halitosis" comes from the Latin halitos (expired air) and osis (a pathological abnormality), it is a term that refers to unpleasant breath. Its nonoral etiology includes respiratory tract conditions, gastrointestinal and neurological disorders, various types of systemic diseases such as diabetes, certain types of carcinoma, hormonal changes such as menstruation and pregnancy. 1 There is also physiological halitosis, known as morning halitosis, which appears after several hours of sleep and fasting, in response to the decomposition of food particles and bacterial agglomeration aggravated by reduction in salivary flow and pH.
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In most cases, however, the etiology of halitosis is intra-oral. 3 Causes include certain types of foods, poor oral hygiene, periodontal disease, pericoronitis, ulcers, low salivary flow, food impaction, poorly fitting dental fillings, abscesses, prostheses, alcohol and nicotine consumption, infections in the oral cavity, and microbial metabolism in the dorsum of the tongue. [4] [5] [6] Because they exhibit characteristics that facilitate proteolytic/ putrefactive microbial activities, the tongue and the subgingival environment are considered the main sources of volatile sulfur compounds (VSCs), and high concentrations of these gases in the oral cavity may indicate breath abnormalities. 7 It is important to note, however, that each of these sites produces different
proportions of VSCs. 8 The mechanical cleaning of these areas seems to significantly decrease the levels of VSCs and, consequently, to improve halitosis. 9 It is likely that most adults will suffer from halitosis, at least occasionally, a prevalence which explains patients' growing interest in seeking out professionals to diagnose and treat bad breath. Numerous microenvironments harbor halitosis promoting bacteria; 7,10 however some researchers consider the back of the tongue to be the primary source of bad breath among both healthy patients and those with periodontal disease. While periodontitis is associated with halitosis, there is evidence that periodontally healthy people may also exhibit significant levels of oral Collection and analysis of tongue coating samples
The tongue coating samples from the dorsum of the tongue were collected using a No. 24 scalpel.
Scraping was performed longitudinally beginning at the vallate papillae to the tip of the tongue for 10 seconds. 27 Care was taken to avoid touching the teeth or the neighboring mucosa so that there would be no interference of adjacent biofilm. After the material was The lower scores indicate an improvement in most patients' oral odor, despite the fact that they were allocated to different experimental groups. However, it is important to note that, regardless of the number of repetitions used in the X technique (three versus six), the application of the technique was associated with lower organoleptic scores relative to the control.
In addition, patients in the 6R group achieved even lower organoleptic scores (Figure 2 ). The organoleptic assessment method is considered the gold standard in that it is cost free, simple, and practical; however, the examiner must be trained for accurate and consistent results to be obtained. In this study, the examiner was trained, and the scores produced by the examiner's evaluations were submitted to the Kappa test (0.7), the results of which justified the reliability of the diagnoses.
Analysis of the Visual Analog Scale (VAS)
The question about individuals' ability to detect their own halitosis using various techniques such as sniffing dental floss or saliva, licking the wrist and smelling it, or smelling the breath by placing the hand in front of the mouth and exhaling, led to many studies on the ability of self-perception of breath.
29,30
Using a VAS, patients' self-perception of their breath is compared to organoleptic assessments, levels of VSCs, laboratory tests, dental indices, and psychological profiles. The results suggest that people are, for the most part, unable to classify their own oral odor objectively. [31] [32] [33] Patients who complain of halitosis In absolute values, the control group exhibited an increase in the VAS test, as shown by the negative difference between T1 and T2. This finding shows that the patients in the control group did not experience self-perceived improvements in halitosis. The 3R group and the 6R group exhibited similar results in terms of their T2:T1 ratios (0.63 and 0.65, respectively). Student's paired t-test. *Statistically significant difference; p<0.05
Classification of breath Score 3R* 6R* Control  Total   T1  T2  T1  T2  T1  T2  T1  T2  T1+T2 Absence
Figure 2-Organoleptic assessment scores for the three groups at the two consultations (T1: initial consolation; T2: two-week follow-up consultation).
Results of the subjects' organoleptic exams at the two consultations: T1 (initial examination) and T2 (two-week follow-up examination) in the three experimental groups: the 3R group, the 6R group, and the control group. The Wilcoxon signed-rank test revealed a statistically significant difference between T1 and T2 in the 3R group (p=0.011) and in the 6R group (p=0.007). The control group exhibited no differences between the two exams (p=0.071). The Kruskal-Wallis test revealed no statistically significant differences between the two test groups (p=0.531), a finding which was confirmed by ANOVA (p=0.577). The Wilcoxon single-ranked test. *Statistically significant difference; p<0.05 Halitosis is associated with several social problems: Figure 3 -Boxplot of the number of colonies of the three groups at the two consultations (T1: initial examination and T2: twoweek follow-up examination). Boxplot (median, minimum and maximum values, outliers, and quartiles). When the three groups' T2 results were compared, the Kruskal-Wallis test and ANOVA revealed no significant differences between the numbers of colonies (p=0.577 and p=0.593, respectively). When the initial consultations (T1) and final consultations (T2) were compared, the 6R group exhibited a greater reduction in the number of bacterial colonies after the use of the X technique. In contrast, the 3R group exhibited a disparity: a greater number of bacterial colonies were found in T2 than in T1 
Conclusions
The results of this study show that the systematic mechanical cleaning of the tongue using the X technique, especially when applied six times, has a significant positive effect on organoleptic scores and on the number of bacterial colonies present on the dorsum of the tongue. The technique also provides the sensation of improvement in breath according to patients' self-perceptions.
